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(54) Title: ORGANIC ELECTROLUMINESCENT ELEMENT MATERIAL AND ORGANIC ELECTROLUMINESCENT ELE- 
| MENT 



Z ( - N-Ar l -Ar J ') , 



SO.R, 



(57) Abitract: A luminescent material compound which is soluble in solvents and has a 
low molecular weight; and an organic electroluminescent element (EL element) having an 
electroluminescent layer containing the luminescent material. The EL element contains an 
0) EL material represented by the formula (1) between electrodes at least one of which is trans- 
parent, wherein Ar 1 represents a group represented by the formula (2) and Ar 3 represents a 
group represented by the formula (3) or (4), providad that when Ar 2 is a group represented 
by the following formula (3), then Ar 1 and Ar 3 may be fused to form a ten-membered ring; 
Ri to and R 3 each represents hydrogen, alkyl, aryl, etc.; Z represents a di- or trivalent 
metal such as zinc, aluminum, copper, beryllium, ruthenium, cobalt, rhodium, iridium, or 
P) platinum; and n is 2 or 3. 
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LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, ^^t^M*Jl: 

PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, — HKSB^ffl^* 

UA, UG, US, UZ, VN, YU, ZA, ZW. 



(84) f|£ H ^j£H£;: ARIPO #1* (GH, GM, KE, LS, MW, 

MZ,SD,SL,SZ,TZ,UG,ZW),ZL-^v7#f*(AM, kl * Ara 

AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — W7J n > ^a*s r J Sr^KSo 

(AT, BE, CM, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 
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Ar l lS, (2) >n £ it * S"C 9 . Ar J Ii, T825t (3) 

XI* (4) Ar 2 ^TE^: (3) iiss*>$£. 

Ar l i Ar 2 liffi^Lr 1 0 £ L X t> J: l\ 
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.^Uyty^if (el^^) ^m-rsfccD-c-feSo 

if 8-fc Kn^>>^; y (KT, Alq3i: ^ 5 ) tfflV^fco* 

2? , i£ifE<e«flE-C»&3&3te«:3&-*-5 % © iJ5 ^ b T V> 5 
(Appl. Phys. Lett. 51. 913 (1987) ) „ H |C . Alq3J£$& "T?*J?-3§}fc& T? 

r. <b tfSgg:^ $ tUTV^ (J. Appl. Phys. 65 (9) , May (1989) ) „. 
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Z ( - N-Ar'-Ar 2 -) n ( 1 ) 

S O 2 R 6 

(5£<f, ArMiTIB^: (2) *£*i,5g-C-£> 9 , Ar 2 fiTfE:£ (3) Xtt 

(4) T'/T$tl5lt'fc^ Ar 2 #Tf25£ (3) t*i^5l©'i^, A 
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(4) 

5fc ( 2 ) ^ (3) RXf (4) {Cfc^TTs R^^fiifit, 7K* % /^xUf 

^ ^Sfftfc 1 ~ 6 (O T/U^r/um. ^^f 6 

~ 1 8©7'J -A/*^VS, 7*=^^ &*gt 1 8 tT'^7i=;l/ 
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R,f4, tKSRXH: 1 K±©R*» 1-16 07;u*/H v l%m%Ll ~ 6 <DT 
/^#i/S, 6 ~ 1 8©7!i -^t*i/S % 7x=;i^S, TUS, 

L- < f*&*|fc 7 ~ 2 0 Ar 1 i: Ar 2 ^|§^ 

LT1 0 J*at«r?gj*Lfc»£-fi % R B tt % ±EIj^Slr 1 £t±f t 5 r i ^ 
5.^*15: 6 ~ 1 6 ©7;V^r;H, 6-2 OCT !> -^3£Xti^ 

iS7~2 0©77;i'^;u£l:*t o Xlioxiis Sr*L, Z(i, S; 
(1) ONR^Ar 2 ©^^aSMNi:i^t5^If$)9, 7^ 

5; = «7 J>. , fl| % ^!J!in, ^ ? n^yl^).^ ni?^, ^yi?r) 

AX^e^^&IiR $ JiS 2 ttXtt 3«(D^JlS:*b, n 2 3Ui 3 £ 
±IE — JKaS: (1) X'TF^frZ E Ltf1& b LXiZ, TiB-j&iS (5) , 

(6) xfi (7) -cat^^ixsfls^ft-ds&s. 
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R 3 /» 

R 4 t!^ J. A R 1 




Z R s ( 7 ) 

fcl, SfllBE < <t £ 1 Si^ftS E Li^T'fc5„ 

*^pj© e L^-sfsffiJcis-^^; (i) T^^tbSds, rtLtfiJiia— m 

(5) % (6) RT* (7) Ti££;ft-Mbl^^lt£*L3„ 
_LfB — fl25£ (5) s (6) RXf (7) T-^ £ ft5!B-§-te> iiulEJbfBzS' 

( i) ~ (4) x*mw t-fc i i^itfcSo l^l, r 5 «, ±iagm^£ 
— ^mjL\tmm%i 7-2 0077 ^^^s^^^^m^ 6 u±<D-b<D&& 

JbfS— AM (i) r-^fr ^fr^b-a^te, |*©^©^SiaoxI 
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— Ar 1 — A^-NHz 



R5-S0 2 CI 



Z 




HN 



(D 



3=fc, _hia— (5) xmt> ztizfc&Mfe, m* <D-&%KDjjmfc£ 

o XUi^-t 5 t &X% Z> 0 £i\ 2-M/f/M^=^^yiJyii 

mm&mm.mtfcmzi£x^ m&-i~z z.t&x% z> 0 —mt L-r« N 
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R2 R 3 



COOH 



NH 2 



+ R4-4 
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R 3 , R 2 



(7) 



-so 2 

Rs 

-hfB — $?5£ ( 1 ) ~ ( 7 ) (C*5V^r , R 1 ~R 4 , R 6 . X, ZStfn f±M!2 
c^i:*3 V) <D^<D*:7F-t 0 jjf^ LV , »R 1 ~R 4 £: LTfi % Tk^fMi^ A P yy| 

fJ*fc < £ h 2 0«7K*Jm^-T-& ^. w £ UV^ Jit, R l ~R 4 ©4>3& < 
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||l~6 07^a^S, iS>ft6~l8<57!J-/l/t*VS N 7 ^ ~ 
sum, TK/m, V7;l, = fnl N zKB&SS.tf^e^ JSC 

R 5 tt, ^ (7) ts^nsMoi^ti. 6 «±-es>5as % n 

LV> Z t LTIiZnXliA 1 # ajMf ft 5 . n ftZOm+Mfctt 
"J&L, 2 3Z.fi 3 "C-fc So 

Jbia— jRst (i) T*m£tiz><b-&M<DM:fcm t it « % JBtTic^-r-fb-fr 

^Sr^Jf 5 £ £ tfS-?£ £ft&fcl»j££ft* fc<0-Cf±fcV> o 
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(fc&VO 8 ) 
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(H3O3C 



dh-a-m 9 ) 




C(CH3)3 



=N 
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H 3 C(H 2 C) 5 -S-' N '^ i ?-N^ S ^( CH ^ CH 3 
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(fls£-«l22a) 




H 3 C(H 2 C) 5 -S^ N '^ i ?-^ 3 ^ (CH2)5CH3 
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H 3 C(H 2 C) 5 0 2 S^ 




S0 2 (CH2) 5 CH3 
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H 3 C(H2C)70 2 S 



Uh&m c 




| n ^' N -S02(CH2)3C(CH 3 )2 
(H30)2C(H2C) 3 O2S— j^-^""^ \ 

J: 5 teik&Vd&^i? btiS.c ^^-2-(2-(p-hMy^;i/*V7? K) 7 

tf *-2- (p- h^^^^/u* >-T 5; K)^y/t*t/U-h 

2- ( n -Jr? ^As^jVTfr l/T % K)^O^Ty^ — hM$& 0 

{ Zinc bis-2- (2- (p-tol uenesulf onamide) phenyl) pyl idinate >, 
Zinc bis-2- (2 - (n-oc thy 1 sulf onamide ) phenyl) pyl idinate % 
Zinc bis-8-(n-octhylsulufonaraide) -quinolinate N 
Zinc Bis-2 - (p-toluenesulf onamide) benzoxazolate^ 
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Zinc Bis-2-(p-toluenesulfonamide)benzothiazolate s 
Zinc Bis-2-(n-octhylsulufonaraide)benzoxazolate N 
Zinc Bis-2-(n-octhylsulufonamide)benzothiazolate} 

-h!3 — fi§t&, (1) -e%tiS}hZ>mm&m&ft&. KLUU, IfELl? 

a) mm/^m^ytm/mu 

d) mm/mmzsitm/m+mmm/mm 

m/mm 

S^t5rnx^§ 0 tit, 1BE L«-»f4«-¥-«attfc»3fcWttlc 
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0iJ x. fcf * tf ^ =< ~ h , *ir* ^/ii?©^O^fetJ:or, — 
( 1 ) "P8^5E LW^-Sr^flKb-rs £ ilcio tf^fSi £ 

~1, 000nmtf*»* b < % «fc 9 b < tt20~200nmT?.*> S„ 

-t^lSEff ttlO~l,OOOnin36S»* b < , J; 19 # * b < fi 20 ~ 
200nm-C 5 0 

<££p o t> <D jjs ^ if & „ 

Lttt, tfc^w^o^t vn^m, mac 

Z.frb<DWL&mte b*ti*mif (±>tiZ> 0 ift«i:LT(t, &&£f©&JS, Cul, 
'fy^^Afyi^i'K (ITO) . Sn0 2 , Zn0& i^^ftl© CDtfSiMf 

•a-lfe^iixfe^jB-fi-*^ if^S^v^ £>*L5 0 A^Mi Lttt, Na N Na-K-^ 
Mg. Li, Mg-Al "mdk.^ Al-A10 a% In, * ± £ & JR ft if 4fc fcl © <Z> 
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tetany n&mtf 

7jua-v^mm>&, tK7/>l*^ ^^/w-^v finite, #/v7^]Jy 

tt a s x « « ift m m & m & -r z> u «■ x » « & a x \ * m * m u 

Z>ik&m k LTte, *38W©ELltft^fllik:, LiF, Alq3&0^<£^Sg#, 
- h xs fi7/^ >-ff tf 7 Kfl^flcR 

ft 3MJe, ^!)vyrh7*/v#^^f|ft, T^hy*/^ 

wt-s— summit, s >&m#,-*s v *w*{tm*&sa<D{k&m 

22 



WO 01/92437 



PCT/JPOl/04607 



i, mm (no) 2. lEn^mum- 3 , i^wifto™4, m 

SUM 1 

Zinc bis-8- (n-octhylsuluf onamide) -quinolinate (-fb'n"#lB) <D 

8-7?;*/ Py5.0g (0.0347mol) i: n-^"^ ^ ^ c 

9-f K6. 8ml (0.0347mol) & N fcT y 5? >- 1 0ml cf 1 T? ^ ?fi "C KJfr £ * 0 

#7A*n^b* r 7:7w , --c»a!U ftitsriia?, s- ( n - 

octhylsuluf onamide) -quinoline (fciatyB J ) 10.23g (0.032mol N 
J|R^92%) &#fc 0 




NH 
i 
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NMR, *jSt:CDCl 3 ]jCj: 0 ra^Lfc. 

#C»C (flS-S-* J )5. 0 g (0. 016molK Sfcffc 3EI&2 . 1 2 g (0. 0 1 6mo 1 ) s 
h !)xf 5 V4. 74 g (0.047mol)^ac^y — ,w 30ral IH » t N ^ 

4b B 10. 14 g (JR3S90. 0%) Uk&m^O)? n ntt/UAjgiftifi 

"C © * *: PL j& * fi 509nm T?fcofc(S!l£** JO.lmM N CHC1„ 
EX=350nm) 0 

l K-NMR. 5 (DMSO-d6) : 0.81(t, J-6. 8Hz, 6H) , 1.17-1.29(br m, 
20H), 1.68(m,. 2H), 7.57(dd, J=1.2Hz, 7. 8Hz, 2H) , 7. 65 (d, 
J=7. 6Hz, 2H), 7.69(d, J=7.6Hz, 2H) , 7.76(dd, J = 4. 8Hz, 
8.4Hz, 2H), 8.7l(d, J = 8. 4Hz, 2H) , 8.80(d, J=4. 8Hz, 2H) 

mmm z 

Zinc bis-2- ( n-oc thy 1 suluf onami de) benzoxazolate ( fa "a $1 6 a ) 

T is Y =7 ~/l^l3. 71 g (O.lOmol) it^VT? y 7i/^/H0.91 
g (O.lOmol) # y 19 A/»100ml >f» "? 2 0 0 'C 1? R Jft £-£fc e SJ&H§#& 

«3 > ^"/V y 7- 5 y -O- ^^-driT- 3/ — >V (-ffc-g-fcK) 10.28g (0.048mol N 
Jfc*49%) Sr#/t„ 




NH 2 (-fc-frttK) 
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&K1 S r. <D 3r)V y T % J y^-^rf" y — /HO. 28 g (0.048raol) 5^ 

y^^7^-=;u^n7'i' Kl0.21g (0.048mol) £r R * * „ £ ffl. K: M 

— A' (ft^^L) (0.043mol > 90.0%) tf* # £> ft 0 



(CH2)7CH 3 (ft**L) 
5 |C , (ft** D5.0 g (0. 014mol ) N XftJEftl.91g 
(0.014raol) N f !) xf ;U7 ^ y4.25 g (0.042mol) & ^ * / — 

loomi * \z. mm isttsis «* -grfc. zmmm.. mm l± e^^^sr 



5ilb, ^y-^-?3fc#&. #^#^^frofci: 6 felt .gr <£>ft-a- 

* (ft^|6a) 5.0g (11**90.0%) tf5#e>ftfc 0 

l H-NMR. 5 (DMS0-d6) : 0.70(t, 6H) , 1.00-1.05 (br m, 28H), 
7.44(m, 2H), 7. 50 (m, 6H) , 7.74(d, J=8. 0Hz, 4H) , 7.94(d, 
J=8. 4Hz, 2H), 8.34(d, J=8.4Hz, 2H) 
MS : m /z 836 (M + ) 




HN 

o 2 s, 



«0!J 3 
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Zinc bis-8-(methylsulufonamide)-quinolinate(ffc^#jM)<^-^$c 

.8-7* 5 S =¥ / y ^5. 0 g (0.0347mol) ^ f ^7;l/7t=^^ n 7^ 
K3.97g (0.0347mol) & N t° y ^ 10ml * -CiSt* £ ^ tc o 

A^n-^h^7^^^--C^^ N a^-rS^i^i?), 8- 
(methylsuluf onamide) -quinol ine 10.32 g (O.032mol % I& ^ 
92%) £r^fc 0 C 08-(methylsulufonamide)-quinoline 5.0 

g (0.016mol) % £Mb&IA3.07g (0.023mol) N M/xf ^7?y 
6.98g (0.069mol) £^ $ / —/WSOml * (ZlfilA U ^M^T £ ^fc 0 

vh^77^-t'iH^ffofcir5, m&%&£k<D (fc&mM) 10.48g 
(11X^90.0%) >6M#btb-^ 0 ~<Dfc&%)<D, ? u vfc;\sJ±mm%>X*<DMt; 
7CPL^^{i N 505nm-Cfcofc 0 
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l H-NMR. 5 (DMS0-d6) : 1.04(m, 6H) , 7.59(t, J = 8.0Hz, 2H) , 
7,66(m, 2H), 7.80(m, 4H) , 8.20(d, J = 7.2Hz, 2H) , 8.75(m, 
2H) 

mmm 5 

Zinc bi s-8- (n-butyl suluf onamide) -quinol inat e ( -fb -o- ^ N ) <D 
fife 

8-T 5 7 J V 1/5. 0 g (0.0347mol) £ n- ^ * > X ?V 7 Jr =■ As ? P 7 
-TK5.43g (0.0347raol) tf y i? 1/ 1 Oral X' &i& t*R J© * * fc » K 

7 A ^ u -7 h ^ 7 7 ^ - f ft 1 ; g i t 5 r t t J; 8- 

(buthylsuluf onamide) -quinoline 10.32 g ( 0. 032mol x XtX ^ 
92%) £r#7c„ £ O8- (buthylsulufonamide) -quinoline 5. 0 

g (O.Q19raol) , &fcM&2. 12 g (0.019mol) % MJif;V7 5y 
4.76g (0.047mol) £r = * / — ^30ml <£ i^MM L > MM. T SJfe £ * 0 

h^57^-T»»»«rfto-fci:S > (fb^^N)8. 62 g 

(JR^91.0%) tfS#b*bfc 0 ^PP^;UA^^^f©f 
^PL^^te, 510nmT?£> o 7c 0 

l H-NMR. 5 (DMS0-d6) : 0.81(t, J = 7. 2Hz, 6H) , 1.31(m, 4H) , 
1.68(ra, 2H), 1.67(ra, 4H), 3.20(t, J=7. 2Hz, 4H) , 7.56(dd, 
J=1.6Hz, 7.6Hz, 2H), 7. 65 (d, J=7. 6Hz, 2H) , 7. 69 (m, 2H) , 
7.77(dd, J = 4. 4Hz, 8.0Hz, 2H), 8.70(dd, J=1.6Hz, 8. 4Hz, 2H) , 
8.81(dd, J=l. 6Hz, 4.8Hz, 2H) 

mmm 6 
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Ut&m 3 ) (D^& 

*juy (2-eyv»y) 7 = U ^ftS8#&IE&^ i: -T Z&mmfc t LT 

2-h!Jyf;i/7^=;i/fyi?y8.0g (0. 022^/u) t^y-fna 
^^yfy4. 92g (0.020^e/lO , 5?* no If* 

t^7^y) ^7^!>is0.70g (0.001^&/l') it f f7tK077^ 
100ml ^tmO^T-^J&^-^fCo S*SBB^^6>24«FIW||« S ^fd^itTK^ 

*7A^n? h^^^-r £ »!l «fc 13 afcftfeafctt©*- 

yi- y - 2 - fc° V y - = h n v if y 0. 96 g (0. 0048 ^e- /u % Ust afs 
24. 0%) 

iSMc, ^©t/vy (2-t°y^y) =. hn^yf yo.96 g (4.8$.y^r 

/i^) „ ^.mmo'. 072 g (0.48^^/1/) s frmik* & mi- \> y ? ao. 91 

g (24.0 5: U^-^) xf ;V7;!/3-;V30nl|;®ilIl[:TKS$ 

•frfc„ ^^H^^fe 5 B#IW« % S^^Srir Lfc 0 JEfcs 

^/u&SOmlAn ;L V B**r»S«r atife-r 

iits^Haij y (2-tfy^y) 7=y yo.38 

#cte: N ro^-/^y (2-h°y-yy) T=y^o.38 g £, t°yt?y20mi 

-fK0.47g (2. 49 5 y =e/u) ^IKSLfc, 5H#F^&, tK 

ioomi l> *fta Lfc efe^*^ am vtc 0 '&bfrtczm,&^v%# c 

28 



WO 01/92437 



PCT/JP01/04607 



^l'2 2 ) (2. 08 5 V 4X^91.7%) a*#G>*lfc 0 



Jfcfc, (ft^# 2 2) 0. 67 g (2.080^^) , i£ftM&0. 28 g 

(2.08? y^/v) „ h P xf;U7^0.63g (6.24? JJ^/V) £ ^ * / 
— /^30ralf izmm U N ^afc-CSJfe***:. 3l^fli, *fiHLfc6fe|& 
5^§r^i^b, x^y-^-eifctft, H-SSS«F««rfrofc t -0.74g O 

6 6*6*© (IR*90.0%) ^#fettfc„ 

1 H-NMR. 5 (DMS0-d6) : 2.19 (s, 6H) , 6.78 (d, J=7. 6Hz, 4H) , 
7.11 (d, J=7.2Hz, 6H), 7.28 (d, J=8. OHz, 2H) , 7.32 
(J=8.0Hz, 2H), 7.39 (J = 7. 6Hz, 2H), 7.45 (d, J=8. 4Hz, 2H) , 
7.51 (m, '2H), 7.93 (t, J=7. 2Hz, 2H), 8.88 (m, 2H) 
MS : m /z 711 (M + ) 

7^ b7^^il3.71g (0. b $~ Sis y T % J 7i/'-;H0. 91 

g (0. lo^e/v) Sr. tk y 9 A^ioom i t> •?2oo < c-e^j£; $ *yt„ kj&HI 

>? N t/l'yr? / 7x=;V'<yyt^t , / , -/H0.28g (O. 048'=E-yK JR 
^49%) Srftfc. 




(it-a-fe 2 2) 



29 



WO 01/92437 



PCT/JPO 1/04607 



7kl£^ rct/l'yT $ y 7x = /U^yyt^rf/-/H0.28g (0.048 

xy^/V7t-/^P7^f K9.15g (0.048^/U) ^K^t, MUteM 

& ft 7i III # £r U Xfffr* n-^ h^77^-fct»8Lfci 
3jft;fc3£015. 67 g CD2- (p-f/Hy7A'7t=^7?y) 7^=/U^< 
^^^-^1?-^ — /V 2 3 ) (0.043^/K 90.0%) J5S#feHfc 0 




(fc^fe 2 3 ) 



J? . 2— (p — f-/Vxy^/V7tx/U7?;) 7ix;l/^yyt^rt 
^fi.Og (0.014*7U) % 4ttfl:3E*&l. 91 g (0.014*^) N MJxf 
/VT 5 y4.25g (0.042^-yk) Sr^* y — yHOOml + fcllRjH I, £ffl.fET 

#^*»Sg£rfTofc£^5, 5.0g©efi^fio 2a) ( <Z * 

90. 0%) as#b*Lfc„ 

X H-NMR. S (DMS0-d6) : 2. 27(s, 6H) , 7.08(t, J = 7, 6Hz, 2H), 
7.14(d, J = 8.0Hz, 4H), 7.30(t, J=7. 6Hz, 2H) , 7.44(m, 2H), 
7. 50(m, 6H), 7. 74(d, J=8. 0Hz, 4H) , 7.94(d, J=8. 4Hz, 2H) , 
8.34(d, J = 8. 4Hz, 2H) 
MS : m / z 791 (M + ) 

mmm s 

30 



WO 01/92437 



PCT/JPO 1/04607 



(<fbi^#!2a) &m ^xm i e Lm**ft)& bfc mitt, # 

2itmm (ito) n 3 « je ?l i^r an $t jn- . 4 nmftRxjfin+mmtfn, 

5 te«^i£AJi (LiF) , 6 tei^T-fc 9 . rtLb{±#^-WI^ia^J^^TJi 

©A^S5~ 7Pa^^#T?±|BIT0#^f7^St5<^IT0O±^, TPD£50nm 

X-7 -yik)) ¥t7 J* (LiF) 6 n m <Z> JlH J? T' IS * L , J|^iO±^, T/U 

5 - ? A (Al) &20 nmiD^JP^Tll^ LtiSS:i^ b7C„ I O <t 5 t 

5. 5 V X* „ 6, 500cd/m 2 <D # & O 3§ % IfeM £ ft fc „ IV ft 

1, 000cd/m 2 B%<Dmmm$fc%gtfe60 A/cm 2 Xfeofc 0 



3B3fc Hte«JE5. 5 V "C, 6, 800cd/m 2 <D 6> ft tc a * 7c, JVft 




(T P D) 



Hifetfij 9 



31 



WO 01/92437 



PCT/JPOl/04607 



1, 00 0cd/m 2 B#OiEStim^^^f46 5 A/cra 2 -C&o7t„ 

itmm i 

S3fcft^Ht8-T/K^r/!)P-H & ft (Alq3) £ ffi V^ fc ftil , £ 

?rSUn b-CmSft«r^i-«i: , 3§}feP#?mJE3. 5 VCs 18, 000cd/m 2 (D 
yt&^btLfc. *fc s O0Ocd/m 2 B#©)igt&m^^^«50A/cm 2 -efc 

Hii l o 

^^P^^JE3. 5VT% 15, 000cd/m 2 O^fe^5t^#e ) tvfc o T§; 7t , M8t 



mt&m i i 

H)feii^lJl5.5Vt\ 6, 800cd/m 2 <D*fe^3fe^# fc^^c 0 £ , 
1, 000cd/m 2 B#cDgg»Si«^^^«65 A/cm 2 t?fco fc 




32 



WO 01/92437 



PCT/JP01/04607 



T si"< y 9 8&©7ktS&lg»^=i > h a — ? -turn Lfta* b\ Mm$><DM& 

m5~7Pa<D&fcX*±mn0tttf 7 * SlR©ITO_bte. TPD * 5 Onra <D B J? T? 

lf3T\ 3§ft#i|s|- 1 LT (fb^ifo 3 ) Sr 50nm <DWkW "C^fig L T € £ 
#75:. IlctO±fc, X3&*#S:«l«pL7t**. t^^Ai <t LT75/ft 
!If n (LiF) £0. 6nm©JjHJf:-e^5t U M ^ O ± % 7/W$ = !>A 
(Al) £20nm©«*teT3H# LT»ffi£?8j* Lfc. ii5fcfC#fejl 
7t^T«E L**-te«JEE SrEPiP ItgS^ati, 383feW*&«JBE5; 0VT% 

mMffl 12—22 
^§r* 2 ^^i~ 0 



(*2) 



mmm 




(V) 


(cd/m 2 ) 


12 


2 


5. 3 


6, 000 


13 


4 


5. 1 


6, 200 


14 


5 


5. 7 


4, 900 


15 


4a 


4. 9 


3, 200 


16 


5a 


4. 8 


3, 800 


17 


6a 


5. 8 


4, 900 


18 


7a 


5. 0 


4, 800 


19 


11a 


4. 8 


6, 400 


20 


12a 


4. 7 


4, 900 


21 


21a 


5. 8 


3, 000 


22 


22a 


5. 2 


4, 800 



33 



WO 01/92437 



PCT/JPOl/04607 



mmm 2 3 

}S£l^15 Q • mRXfW,mWm 2X2 mm 2 ©gfc^ bfcIT0««## #7 * 

7i=/i/7x-i/y^3^r^^L, mm-rzz. iia^^x^^ 

m t IT7 y -fkP A (LiF) 7/K-7A 

(Al) ^l#ltiiSr^^U, W8£EL^&#fc 0 i©#ftt, ESfc 

2 4 ~ 3 0 

3 ^^i~„ 



(*3) 



31 J* 09 


-ft; 3-^ 


(cd/ra 2 ) 


24 


5 


80 


28 


6a 


120 


26 


7a 


80 


27 


21a 


90 


28 


22a 


150 


29 


B 


210 


30 


C 


190 



11 ± ©fij ffi ^rtitt 



34 



WO 01/92437 



PCT/JPOl/04607 



35 



WO 01/92437 



PCT/JP01/04607 



(1) — iiSst (l) T*f yt^^m^un 

Z ( - N-Ar'-Ar 2 -) „ ( 1 ) 



S O a R s 



(St^K Ar'li, TIBS: (2) *^5lX«fe!l, Ar 2 |i, TIB^ (3) 
X« (4) 7**^58^*5, Ar 2 ^-fr|B^: (3) T'^ $ *l S £©|§£^ 
ArVi Ar 2 lii^lT 1 Olf^MLt^ «t < „ 




(2) 



(3) 




(4) 

5£ (2) N 5£ (3) S:T>* (4) fc*5V>T, R^R^i, n ^ 

~ 1 8 ©7 y -/l^^fg, 7x^7^, 1 8 4t'©fH7x=^ 

36 



WO 01/92437 



PCT/JP01/04607 



R 5 fi. TK^tUUi, Kll6~2 0©7;^;i'S > 1 ~ 6 © T fl* = ^ 

ittSi £ 1 ~ 1 6 QTA/^i, 6 ~ 2 0 <DT 

V 7 ~ 2 0©7 7^*/H^*ti^ Ar'i: Ar 2 l4i^ 

ri^-ef 5 j£*3p?$C 6 ~ 1 6 ©T/l'^^S, 6~20©7!l — /U* 

7li^lt7~2 0O75;i/^Sm, XteOXteS £r?fj Zfi, 

(2) tie-^s: (5) T-^^$ti5i»^^ i um.(omm*- 

5 * yir^^iSt^fcmo 




(5£f* Ri~R4> R 6 s Z&tfnte s (1) ~ (4) <b H3 D t> £ jj* 

(3) TiS-lgsS (6) T-i£*>£;ft,3fit;fcJ® 1 fc®,<D^m=- l"? hx2/u 

37 



WO 01/92437 



PCT/JPOl/04607 




o 2 



'z 



(^«t», Ri~R 4 n R B > X, Z&rj«nte, — JK^: (1) ~ (4) HCfeO** 
(4) TIB — (7) 1 IE«^|B«0^rm^ 



(st^s R t ~R^ X. ZXtKntt, —IK* (1) ~ (4) t|-CtO^*t, 
R s f±£K£HR 6 ~ 1 6©7/u=3r/i/SI:^t) 

( 5 ) ^!i< tfc-*^aw"e*)5 2o©i«i^ic N i tcflaift'o 

(6) SSSteJiXttW^ttS** ic, l telE*©*"*^^^ b ba^^ 

(7) fix lx ^ h n/u ^ * jx* V^*-?*t#s|.^, TffiYk**0#*>fe 

If X -2- (2- (p- h /U^ /U ft 1ST $ K) 7 a t° y — h S£# % 

38 




(7) 



WO 01/92437 



PCT/JPO 1/04607 



tf *-8-( n - t^^^;V2j>>7 5 K)*/ V h W$&^ b?*-2-(p- h 
/uxy^;i/*yr^ K) -O-y^-^lh h ^f n \ tf*-2- (p- h ^ 

7? K)^y/f7/v-HI&, 



39 



WO 01/92437 PCT/JP01/04607 



ig. 1 



"1 
"2 
"3 
"4 
-5 
"6 



1/1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/04607 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C09K11/06, H05B33/14, H05B33/22 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C09K11/06, H05B33/14, H05B33/22 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used) 
CA (STN) , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-144125 A (Fuji Photo Film Co., Ltd.), 
26 May, 2000 (26.05.00), 

especially, Claims; Par. Nos. [0054] to [0070] 
(Family: none) 

JP 2000-355687 A (Fuji Photo Film Co., Ltd.), 
26 December, 2000 (26.12.00) , 

especially, Claims; Par. Nos. [0080] to [0092] 
( Fami ly : none ) 



1,4-7 



1-3,5-7 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T 
"A" document defining the general state of the art which is not 

considered to be of particular relevance • 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the intemational filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
23 July, 2001 (23.07.01) 



Date of mailing of the intemational search report 
31 July, 2001 (31.07.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



PCT/JPO 1/046 0 7 



a. &w<omi-z£m<o&m (mmmtim a pc> > 

Int. CI' C09Kll/06> H05B33/14, H05B33/2 2 



m&&ft'=tcMc'm&w- wmtm&m (ipo > 

Int. CI 7 C09KH/O6, HO 5B3 3/1 4 S H05B33/22 



arasrtffl bfcm^-r*'^-^ (^-^^-^.ro*^ m&\z.mmi.tcmm) 

CA (STN) . REGISTRY (STN) 



mm-tz 



P, x 



JP 2000-144125 A (m±<¥&7 ^/^W^ft.) 
26. 5J!. 2000(26. 05.00), ttfcttimfeOt&H* 0 [0 0 5 41 < 
~m [0 0 7 0] «[ (77^y-4t) 

JP 2000-355687 A (ftdt^7-f /VA^^^t) 
26. 12^.2000(26. 12.00), ttfcttffHft&OttB. K5 [0 0 8 0] 
~I[0092]« 



1, 4-7 



1-3, 5 
- 7 



Taj «*^H5S©*>S*l8tT»H:ft< , -J&ttttflMtilSfc^-*- 

roj BffltcAsra^, «jb, aaMfKWXf *x» 



J:oTiiiMfcWtev'»fcJtr*.Mtat>« 



2 3. 0 7. 0 1 



mmmim&om&a 31.07.01 



B^SteST/r (IS A/ J P) 
?lf!G!«:-)§-l 0 0-8 9 1 5 

ft IB «*B2T 1 4 § 3 * 



4 V 



9 2 7 9 



®IS#-)§- 03-358 1-1 101' 3 4 8 3 



fSPCT/ISA/2 10 (12-5-^ (I 9 98¥7fl) 



